A phytochemical study of a Venezuelan species Hydrocotyle multifida led to the isolation of five oleanane-type glycosides: two previously undescribed and three known ones. Their structures were established by 2D NMR spectroscopic techniques and mass spectrometry as 3
Hydrocotyle genus belong to Araliaceae family and contained approximately 130 species of aquatic plants. This genus is spread over tropical and temperate regions around the world [1] . In the past, Hydrocotyle genus had been classified into Apiaceae family, however recent phylogenetic and DNA studies based on molecular data showed that this genus belongs to Araliaceae family [1] . In Venezuela, 13 species of Hydrocotyle had been reported, one of them is H. multifida A.Rich., which could be found in Colombia and Venezuela, mainly in wet environment, swampy lands and streams [2] .
Some populations of Asia and Africa use Hydrocotyle species as vegetables in their daily food intakes [3] . Also, these species are well-known in Chinese traditional medicine by their pharmaceutical properties and they are employed in treatment of several illnesses [4] . The pharmacological activity of the genus can be explained by the isolated active metabolites such as terpenoids, saponins, flavonoids and lignans [5, 6] . Hydroctyle genus is known as a good source of triterpene saponins [5, [7] [8] [9] . Most of the isolated glycosides possessed an aglycon moiety formed by acylated and hydroxylated derivatives of oleanolic acid, as R1-barrigenol [7, 8] .
As part of our phytochemical study of Hydrocotyle species [5, 9] and in the search for new bioactive saponins, the Venezuelan species H. multifida A.Rich. was studied. In this article, we describe the isolation by successive chromatographic methods of five oleanane-type glycosides: two previously undescribed (1, 2), together with three already known. Their structural elucidation was performed by a detailed analysis of their spectral data mainly by 600 MHz 2D NMR experiments (COSY, TOCSY, ROESY, HSQC, HMBC), in combination with ESIMS, and by comparison of their spectral data with literature values. The aqueous ethanolic EtOH-H 2 O (75:35) extract of the whole plant was fractionated by vacuum-liquid chromatography (VLC) and purified by repeated medium-pressure liquid chromatography (MPLC) on normal and reversed phase silica gel, and by semipreparative HPLC, yielding five saponins. The known ones were identified by comparison of their spectral data with literature values as Momordin I previously isolated from Momordica cochinchinensis [10] , Sandrosaponin X from Bupleurum rigidum [11] and Hemsloside Ma1 from Hemsleya macrosperma [12] ( Figure 1 ). All saponins were isolated as white amorphous powders. Acid hydrolysis, GC analysis [13] and NMR analysis of COSY, TOCSY, ROESY and HSQC spectra, allowed the full identification of the osidic moieties as one -D-glucuronopyranosyl(GlcA), one -Larabinopyranosyl (Ara) and one -D-galactopyranosyl (Gal) units for 1, and one -D-glucuronopyranosyl and two -D-glucopyranosyl (Glc) units for 2. suggested that 1 was a monodesmosidic saponin. The C-3 configuration of the aglycon was determined by the interactions observed in the ROESY spectrum between H-3 -axial and H 3 -23 -equatorial and H-5 -axial. The aglycon of 1 was identified as oleanolic acid and was in full agreement with literature data [14] .
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In the osidic region, the HSQC spectrum of 1 showed signals of three anomers at NMR and GC analysis (see Experimental), the sugar moieties were identified as one GlcA, one Gal, and one Ara units ( Table 2 ). The 
The ESIMS (negative-ion mode) of compound 2 displayed a quasimolecular ion peak at m/z 955 [(M-H)] -, which indicated a molecular weight of 956, and a molecular formula of C 48 H 76 O 19 . The NMR signals of the aglycon portion were almost superimposable to those of 1 (Table 1) , allowing its identification as oleanolic acid [14] .
In the sugar region, three anomeric proton signals were observed in Oleanane-type saponins from Hydrocotyle multifida Natural Product Communications Vol. 13 (11) 2018 1455 cross-peaks at  H 5.04 (GlcA-1)/ C 89.5 (C-3),  H 5.51 (Glc I-1)/ C 82.7 (GlcA-2) and  H 5.32 (Glc II-1)/ C 85.7 (Glc I-2), and the ROESY correlations at  H 5.04 (GlcA-1)/ H 3.28 (dd, J = 11.6, 4.8, H-3),  H 5.51 (Glc I-1)/ H 4.17 (GlcA-2) and  H 5.32 (Glc II-1)/ H 4.14 (Glc I-2), revealed the structure of the oligosaccharidic chain linked at the C-3 position of the aglycon. The structure of 2 was thus established
From a chemotaxonomic point of view, the Araliaceae family is rich in hydroxylated and acylated oleanane-type glycosides, especially derivatives of R1-barrigenol and A1-barrigenol. The five saponins isolated from H. multifida are glycosides of oleanolic acid, and one of them, Hemloside Ma1, is a -D-glucopyranosyl ester. Although oleanolic acid is a well-known triterpene, it is not common inside Hydrocotyle genus. Only 4 of 37 saponins previously reported for Hydrocotyle have the oleanolic acid as aglycon part, one from H. sibthorpioides [8] and three from H. umbellata [9, 15] ; these four saponins are glycosidic esters of oleanolic acid.
In addition, GlcA, Glc, Gal and Ara, from the osidic chain of H. multifida saponins, are very common in species belonging to this genus. However, glycosidic chains of compounds 1, momordin I, and sandrosaponin X, have not been previously reported in Hydrocotyle genus. Glycosidic sequence of compound 2 has been also reported for the hydrocotyloside IV isolated from H. sibthorpioides [8] .
Experimental

General experimental procedures:
Optical rotation values were recorded on an AA-10R automatic polarimeter (Optical Activity LTD). The 1D and 2D spectra ( 1 H and 13 C NMR, 1 H-1 H COSY, TOCSY, ROESY, HSQC and HMBC) were performed using a Varian VNMR-S 600 MHz spectrometer equipped with 3 mm triple resonance inverse and 3 mm dual broadband probeheads. Spectra are recorded in pyridine-d 5 . Solvent signals were used as internal standard (pyridine-d 5 :  H = 7.21,  C = 123.5 ppm), and all spectra were recorded at T = 35°C. The carbon type (CH 3 , CH 2 , CH) was determined by DEPT and coupling constants (J) were measured in Hz. HRESIMS (positive-ion mode) were carried out on a Bruker micrOTOF spectrometer and ESIMS (negative-ion mode) on a Finnigan LCQ Deca. Isolations of compounds were carried out using vacuum liquid chromatography (VLC) on reversed-phase RP- Acid hydrolysis and GC analysis: Each compound (3 mg) was hydrolyzed with 2N aq. CF 3 COOH (5 mL) for 3 h at 95 °C. After extraction with CH 2 Cl 2 (3 x 5 mL), the aq. layer was repeatedly evaporated to dryness with MeOH until neutral, and then analyzed by TLC over silica gel (CHCl 3 -MeOH-H 2 O 8:5:1) by comparison with authentic samples. Furthermore, the residue of sugars was dissolved in anhydrous pyridine (100 L), and L-cysteine methyl ester hydrochloride (0.06 mol/L) was added. The mixture was stirred at 60°C for 1 h, then 150 L of HMDS-TMCS (hexamethyldisilazane-trimethylchlorosilane 3:1) was added, and the mixture was stirred at 60°C for another 30 min. The precipitate was centrifuged off, and the supernatant was concentrated under a N 2 stream. The residue was partitioned between n-hexane and H 2 O (0.1 mL each), and the hexane layer (1 L) was analyzed by GC [13] . The absolute configurations were determined by comparing the retention times with thiazolidine derivatives prepared in a similar way from standard sugars (Sigma-Aldrich).
3-O--D-galactopyranosyl-(12)-[-L-arabinopyranosyl-(13)]--D-glucuronopyranosyloleanolic acid (1)
White, amorphous powder. 
3-O--D-glucopyranosyl-(12)--D-glucopyranosyl-(12)--Dglucuronopyranosyloleanolic acid (2)
White, amorphous powder.
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